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the spherical trigonometry 51 pages. Answers
are given at the end of the book, but not in
cases where they would detract from the value of
the examples.

Numerical Problems in Plane Geometry. By J.
G. ESTILL. New York, Longmans, Green &
Co. 8vo. Pp. x+144.
Of their own motion or in conformity with the

unanimous recommendation of the conference
of colleges and preparatory schools held at
Columbia University in February, 1896, most of
the better colleges have abolished the super-
annuated entrance requirement of a formal ex-
amination in arithmetic, and now prescribe in
its stead the ability to solve numerical problems
in plane geometry and a knowledge of the met-
ric system and in some cases of logarithms.
Mr. Estill's book, which is intended to furnish
the requisite exercise in all three subjects, con-
tains 49 pages of problems divided into books
corresponding to the usual arrangement of the
geometries in more general use. These are fol-
lowed by 52 pages of recent entrance papers of
an unusually large number of colleges, together
with individual problems taken from similar
papers. A five-place table of logarithms, with
explanations and examples, occupies the next
38 pages; and the book concludes with the
metric tables of weights and measures, in-
cluding tables of English and metrical equiva-
lents.
The book is not intended to take the place of

other geometries, but to be used with them.
The problems seem to be generally well se-
lected. The metric system is used from the
start, a favorite habit of the author being to
give the data in metric units and to require the
results in English measure, or vice versa. This
is, of course, a necessary exercise within bounds,
but, when carried to such an extreme as here, is
calculated to give the beginner the idea that the
metric system is an abominable contrivance for
reckoning in terms of incommensurable num-
bers. Occasionally, too, the answer to a
problem is conditioned on the degree of approxi-
mation to which the metric and English equiva-
lents are to be taken, and this may well produce
a feeling of uncertainty not quite in harmony
with the notion of geometry as an exact science.
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Plane and Solid Analytic Geometry. By FRED-
ERICK H. BAILEY and FREDERICK S. WOODSY
Assistapt Professors of Mathematics in the
Massachusetts Institute of Technology. Bos-
ton, Ginn & Co. 8vo. Pp. xii+371.
Wholly unlike trigonometry, analytic geom-

etry, even in the highly restricted sense in
which the name is employed by the present
authors, admits of the widest variety of treat-
ment. To what extent shall modern coordinate
systems and modern methods generally be in-
troduced? How shall the conic sections be
defined? How shall the general equation of
the second degree be exploited? Shall any-
thing be said about projective relations and
anharmonic ratios? These and many other
questions may be settled in the greatest variety
of ways by the author, and whatever his de-
cision may be, he can with skill and care pro-
duce a highly satisfactory book.

Professors Bailey and Woods have chosen to
exclude the more modern apparatus. They do
not employ determinants or projective coordi-
nates, or anharmonic ratios, but confine them-
selves to the ordinary Cartesian and polar co-
ordinates and the common methods. This
plan has its advantages. Beautiful and concise
as the modern analytic geometry is, the be-
ginner is perhaps not able to appreciate it at
once. He must just become acquainted with a
large number of new and fundamental ideas
and practice himself long and slowly, before
he is really able to grasp the perfect theory at
all. If he learns great principles prematurely
he is apt to have only a superficial understanding
of them. At least this is the opinion held by
many teachers.
The authors have covered the usual ground,

so far as plane geometry is concerned. After
elementary chapters on coordinates, loci, the
straight line, and transformation of coordi-
nates follows one on the circle. The latter serves
as an introduction to the conic sections, which
are discussed in the next chapter on the basis
of Arbogast's definition. This chapter contains
also an innovation, the discussion of the general
equation of the second degree with the xy term
missing, a step which greatly unifies the follow-
ing treatment of tangents, normals and polars.
The discussion of the complete general equa--
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tion occupies the last chapter of the plane
geometry.
Pages 272 to 359 are devoted to solid geom-

etry. The usual properties of the plane and
line are discussed. The quadric surfaces are
studied from the simplest forms of their equa-
tions, the treatment including the theory of the
tangent, polar, diametral planes, conjugate
diameters, circular sections and rectilinear
generators. The reasoning throughout is
clear and rigorous. Defects in the book are
the rather scant treatment of problems in loci
and the lack of good general (not numerical)
examples. The book seems also dispropor-
tionately long, considering that Salmon's Conic
Sections contains only 400 pages and that
Smith's Conic Sections in 191 pages covers
pretty well the same ground in plane geometry
as the present work. F. N. COLE.
COLUMBIA UNIVERSITY.

A Handbook for Chemists of Beet-Sugar Houses
and Seed-Culture Farms. By GUILFORD L.
SPENCER, D.Sc. New York, John Wiley &
Sons. 1897. Pp. 475.
The beet-sugar industry, one of the most im-

portant industries of Europe, has of recent
years attracted considerable attention and
gained a hold on the public interest in various
sections of the United States.
The painstaking and exhaustive researches

into the various phases of successful beet-culture
pursued for some time by the United States
Department of Agriculture, largely under the
able direction of Professor H. W. Wiley, have
resulted in making available a vast fund of
valuable information bearing on the best condi-
tions of soil, climate, etc., for the growing of
sugar-beets.
A practical confirmation of the validity of

the conclusions determined by these investiga-
tions is to be found in the results obtained by
the several beet-sugar factories now in success-
ful operation in California, Nebraska, New York
and elsewhere in our States. The combined
capacity of these factories is, at the present,
estimated to be about four thousand tons of
beets, daily.
Under these conditions it was felt to be de-

sirable to have a reliable chemical guide for
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those entering upon the pursuit of this newly
developing branch of American industry.
The Handbook for Beet-Sugar Chemists has

been written by Dr. Spencer with the express
purpose of meeting this need and demand.
The author, who has been connected with the

United States Department of Agriculture for
some years, and who has taken an active part
in its researches and investigations in beet-
culture, has certainly acquitted himself ably of
the self-set task.

This volume is modeled closely on the lines
of the author's earlier publication, ' Handbook
for Sugar Manufacturers,' which is devoted
almost exclusively to the cane-sugar industry.

Nearly all of the numerous tables of the
earlier work are reproduced in this, and, of
course, others are added to meet the require-
ments of the sujects specifically treated of in
these pages.

Directions for sampling and averaging beets
are carefully given. The optical and chemical
methods of sugar-analysis are concisely and
clearly described. Analysis of the beet, the
juice, the syrup, of the marsecuites and mo-
lasses and the sugars, receive attention in sep-
arate chapters, as do also the analysis of bone-
black, limestone, coke, etc. Proper stress is
laid on the principles upon which beet-selection
is based and the methods of seed-testing are
fully explained. The author's style is clear
and lucid; the numerous references to authori-
ties, given throughout the book, a valuable
feature.
The problem of selecting the most desirable

methods from the wealth of material stored in
the current technical literature is a difficult one
and has been well solved by Dr. Spencer.
Care has evidently been given to the proof-
reading; the misspelling of the name Karcz-
which is given as Kracz in both text and index
-but serves, as an exception, to prove the rule.
The text covers about three hundred pages; it
is followed by more than a hundred pages of
'Blank Forms for Practical Use in Sugar
House Work,' and some thirty pages are given
to a 'Summary of Yield and Losses.' Then
follows the index; in the writer's opinion it had
better be placed immediately after the text, to
which it refers. The book is bound in morocco;


